This article addresses the policy, programme, and foodcommodity aspects of United States non-emergency food assistance programmes in the Latin American and Caribbean region since the end of the Cold War. The article contains an analysis of the cost, composition, and quality-control improvements of United States Public Law 480 (P.L.480) Title II foods, which reach over one-half million recipients each year through 16 maternal and child health programmes in 6 countries. After a description of the changes in maternal and child health programmes in the 1990s, the author concludes that further improvement in the nutritional status of young children in Latin America will take place more readily from the transformation of food distribution programmes into food and nutrition security programmes than from isolated acts of supplying complementary foods of improved quality.
Introduction
The mixed reputation of non-emergency project food aid as a means to improve the nutritional status of needy children is changing, because programmers have realized that nutrition results do not come about simply by providing food. Title II has provided good-quality complementary foods to children for decades, yet the nutritional results of maternal and child health feeding programmes up to the early 1990s were uneven at best. In the 1990s, foods intended for children have been further improved, but it is the sweeping amendments to Public Law 480 Title II that have forged non-Title II food aid and the nutrition of children in Latin America and the Caribbean Thomas Marchione The author is a Nutrition Advisor in the Bureau for Humanitarian Response, US Agency for International Development, Washington, DC. This article presents the views of the author and does not represent the official views or policies of the USAID.
Mention of the names of firms and commercial products does not imply endorsement by the United Nations University. emergency food aid into a more effective development and public nutrition tool in the hands of the US Agency for International Development (USAID) and its cosponsoring non-governmental organizations. In 1990 the US Congress transformed the overall foreign policy mandate of the law from the development of the US international agricultural market to the enhancement of food security in developing countries. The new legislation applied particularly to Title II programmes, which were provided an annual cash component for the technical improvement and administration of food programmes supported by non-governmental organizations, and both USAID and non-governmental organizations were held accountable for achieving food security and nutrition results, such as child growth.
These changes were further stimulated by other economic and development conditions of the post-Cold War period. Throughout most of the 1990s, US food stocks were declining, development budgets were shrinking, and emergency demands for food aid were soaring. Development project planners were motivated to use food aid more efficiently or not to use it at all. Eventually the overall volume of US and global food aid fell by nearly two-thirds during the period from 1993 to 1998, but P.L.480 Title II, supported by a variety of humanitarian and commercial interests, survived relatively undiminished. In the late 1990s, annual nonemergency Title II food aid continued to be around 900 thousand metric tons, valued at approximately US$400 million a year. Over half was directed to maternal and child health and nutrition programmes, and in general project food aid began to fill an increasingly vital role in social development, as developing countries shifted to market development and more democratic local governance.
Title II complementary foods in Latin America
The US Government has provided food assistance under the Public Law 480 Title II programme to Latin America and the Caribbean for decades. In fiscal year 1998,* 26% of all Title II P.L.480 non-emergency food aid went to Latin America and the Caribbean. The total programme, valued at US$124 million, was composed of maternal and child health nutrition, water and sanitation, agriculture productivity, micro-enterprise development, school feeding, and humanitarian relief programme activities. Maternal and child health nutrition programmes comprised about one-third of this total, although the other activities, or combinations of activities, also have positive food and nutrition security implications for children of the region.
In the 1990s, as Title II worldwide became more focused on food-insecure, low-income countries, the numbers of programme countries decreased in Latin America and the Caribbean. In 1998, 16 non-emergency Title II programmes remained in 6 countries: Bolivia, Guatemala, Haiti, Honduras, Nicaragua, and Peru. The programmes were being conducted largely by international non-governmental organizations based in the United States and a few non-governmental organizations based in the recipient countries. US Government programme grants totaled US$46 million, including the value of the food and its transportation plus US$1.5 million in programme administration dollar assistance. About half of the food was directly distributed and half was sold within the recipient countries to support nongovernmental organization local currency programme expenditures (monetization). However, only in CARE's programme in Peru were all commodities monetized; in all the other programmes, direct distribution of commodities to households or institutions continued to play a part in the maternal and child health programmes.
A variety of P.L.480 foods were directly distributed in the maternal and child health programmes, including corn, vegetable oil, and bulgur wheat and other wheat-based products. The foods specially designed for complementary feeding of children are corn-soya blend and wheat-soya blend. In 1997 wheat-soya blend was used exclusively in the Haitian programmes, and cornsoya blend was used in the other five countries. Wheatsoya blend and corn-soya blend are produced by US commercial food processors; they are formulated, blended foods composed of partially pre-cooked cereal grains, enhanced with protein concentrates and fortificants. Blended foods were specifically designed for young children as supplements to a regular diet. In fiscal year 1997, 13,051 metric tons of corn-soya blend and 54 metric tons of wheat-soya blend were distributed in Latin American and the Caribbean, intended for consumption by approximately 600,000 recipients [1] .
Composition and cost of blended P.L.480 foods
Corn-soya blend consists of two-thirds gelatinized corn meal by weight, to which are added defatted and toasted soya flour and soya bean oil, and vitamin and mineral pre-mixes. Wheat-soya blend is more than half bulgur wheat flour, to which are added wheat protein concentrate, soya flour, soya bean oil, and the pre-mixes. The pre-mixes, although a small proportion by weight (3%), are made up of 17 minerals and vitamins important to the growth and health of young children and other physiologically vulnerable groups (table 1) [2, 3] .
Formulated blended foods were first introduced in 1966, over 10 years after the P.L.480 programme began in 1954. Corn-soya milk and wheat-soya blend were introduced to complement the uncertain supply and acceptance of dry milk as a protein source, which was widely distributed at that time. Blended foods were originally developed by the US Department of Agriculture (USDA) and USAID with the assistance of the National Institutes of Health. The nutrient profile was designed to supplement the diet of growing children, which was assumed to be more deficient in protein, minerals, and vitamins than in total energy, a prevalent view of nutritional deficiency in the 1960s. Ideally, 100 g of the food would provide a one-to twoyear-old child with one-third of energy needs and two-thirds of the protein, vitamin, and mineral recommended dietary allowances established by the National Academy of Sciences/National Research Council [4] . Since these foods are also consumed by mothers in developing countries, the folic acid levels have been increased in keeping with the needs of pregnant women. As milk surpluses were exhausted in the later 1980s, corn-soya milk was replaced by corn-soya blend, but the nutrient profile was largely maintained.
Under the watchful eyes of nutritional expert groups, the formulation of blended foods has been changed slightly and infrequently to reflect new scientific knowledge. In 1988 vitamin A levels were doubled in all fortified foods, including wheat-soya blend and corn-soya blend. Also in 1998, magnesium was added, zinc levels were significantly increased, and vitamin B 12 levels were decreased in the two blended foods [3, 5, 6] .
Quality control
Until quite recently insufficient attention was given to quality control of micronutrient levels in blended foods. Unlike products made for the US commercial market, products made for the P.L.480 programme by US commercial food companies were not required by USAID or USDA, which procures P.L.480 foods, to meet product standards. The US Food Grain Inspection Service (FGIS) of USDA did routine proximate analysis of food aid * The US Government fiscal year runs from 1 October to 30 September. For example, fiscal 1997 began on 1 October 1996 and ended on 30 September 1997. All annual periods in this article are US fiscal years. lots for bacterial contamination, moisture levels, and protein levels, among other processed food characteristics, but they did not routinely test, nor did procurement officials enforce, micronutrient levels in the products. In 1999, one-third of a century after blended products were introduced, USAID-sponsored research, conducted in cooperation with USDA, eventually led to the establishment of micronutrient standards and a USDA monitoring programme, and an enforcement programme was scheduled to begin on 1 January 2000 [7] .
The new standards are consistent with the enforcement by the US Food and Drug Administration of label claims by the US commercial food industry. USDA will use vitamin A as a nutritional indicator to ensure that all vitamins in the vitamin pre-mix are present at a level no less than 20% of the added amount specified, i.e., 1,815 IU of retinal palmitate per 100 g in the finished product. Iron (ferrous fumarate) will be used as the nutrient indicator to ensure that minerals in the mineral pre-mix reach their full level, e.g., 14.7 mg in 100 g of finished product [3] . Lots of blended food aid will be routinely tested by USDA laboratories to ensure that these levels are met.
Cost of blended foods
The cost of P.L.480 food aid to the US Government changes frequently in response to US and world market conditions. In recent years, blended food commodity costs have ranged from around US$200 to US$400 per metric ton. When shipping and internal transportation costs were added, corn-soya blend was somewhat more costly to produce and deliver than other favourite processed food aid commodities, such as wheat flour, corn meal, and bulgur wheat, which ranged from US$258 to US$311 per metric ton in 1997 (table 2) .
The greater variety of fortificants in blended foods also increased their cost in comparison with other processed and fortified foods. The cost of mineral and vitamin fortificants, the most costly of which was tricalcium phosphate, totalled US$47 per metric ton. Among the micronutrients added, vitamin C and vitamin A have been the most costly during the 1990s. From 1990 to 1998, USAID procurements of processed and fortified food aid commodities for its worldwide programmes included over US$40 million for vitamins A, C, and E and three of the B vitamins. 
Title II food aid
In 1997 corn-soya blend purchased for Latin American countries cost the US Government an average of US$252 per metric ton. This was comparable to the cost of other processed maize products and was more than double the cost of unprocessed bagged and bulk corn (table 3) . When the costs of shipping and of USAID contributions to internal transportation to the distribution sites were included, the cost of corn-soya blend to the US Government was US$360 per metric ton or US$0.036 per 100 g. (Wheat-soya blend delivered to the region was probably more costly because it was ordered in smaller quantities and produced through batchprocessing techniques that are more labour-intensive than the continuous processes by which corn-soya blend is produced.) In 1997 the median corn-soya blend ration in the Latin American maternal and child health programmes was 47 g per person per day, and the cost, including shipping and transportation, was 1.7 cents per person per day.
Although the commodity costs of blended foods were greater than those of other foods that were supplied, they were less than 10% of the costs of US Government grants for maternal and child health nutrition programmes in the region. The reason is that other foods were needed in the diet or were more readily monetized by non-governmental organizations for cash proceeds. In addition, cash grants to the non-governmental organization headquarters and country programmes made up a small but significant part of the costs.
Reaching the recipient child
Overcoming the problems of producing an adequately designed complementary food is only the first step for anyone relying on food aid to directly address the food needs of poor children. Nutrients have to be stable during shipping, storage, and food preparation, be culturally acceptable to householders, and reach the intended beneficiaries in adequate amounts. Regarding the latter point, although blended foods are thought to be "self-targeting" to young children, they are frequently used as ingredients in other family dishes and do not always naturally gravitate to pre-school children.
Most nutrients in blended food are quite stable in shipping and storage, but a loss of up to 36% of vitamin A has been observed in wheat-soya blend and a smaller loss in corn-soya blend. This loss occurred nine months after the food had been produced, packed in paper bags with double polyethylene linings, shipped, and stored in Haitian warehouses. Once food aid reaches the appropriate recipient households, losses in cooking can also be large. During the preparation of a gruel (12% solids), losses of 50% of the vitamin A and 75% of the vitamin C present in the dry product before cooking are not uncommon, although these losses are less in preparations requiring less water, such as Haitian dumplings [3] .
Once the food is prepared, there is always the problem of assuring that the food will be acceptable and will be offered to and consumed by the intended children in the household. On the assumption that cornsoya blend planned for Latin American programmes in 1997 reached children under five years of age, cornsoya blend was indeed a good source of nutrients. For T. Marchione example, 47 g of corn-soya blend consumed by a child from one to two years of age would have provided a good complementary source of key nutrients important to growth and health, particularly protein, because of the copious soya fortification of these products (table 4 ). The nutrient density per 100 kcal is high, especially for protein, but where energy is limiting child growth, corn-soya blend does not fill the requirements. Other foods in a food ration or food from the family pot would have to meet the energy shortfall.
Improving children's nutritional status through Title II food aid programmes
Accepting that blended food aid can deliver adequate nutrients in complement to breastmilk does not ensure the nutritional well-being of children. Nutritionally oriented food assistance programmers have learned over the past five years that if sustainable food security and nutritional outcomes are to be achieved, direct feeding is a limited means of achieving that goal [9, 10] . Clearly, food itself must be complemented with other development inputs to yield sustainable nutritional improvement or any nutritional improvement at all. In fact, recent evidence from "hearth" programmes in Haiti and Vietnam has demonstrated that even under severe conditions of economic deprivation, dramatic positive impact on children's nutritional status can be achieved without any resort to outside food assistance [11, 12] . The focus of such programmes is on improved child-feeding practices, targeted health interventions, and alleviation of poverty. The foods introduced for children are locally available and already known to the few low-income mothers with well-nourished children, such as river shrimp in Vietnam.
In households and institutional settings in developing countries of Latin America and the Caribbean, malnutrition of children is generally the result of the combination of food insecurity, poor access to health services and poor public health infrastructure, and poor care in the home, the three underlying causes of all nutritional failure [13, 14] . Where households have the potential, more basic causes can be addressed. Foodfor-work programmes and activities funded through the monetization of food aid can be used to stimulate longer-term food security by helping to build agricultural infrastructure and micro-enterprises, combined with nutrition and child-care education of mothers, for example. Monetization resources can also strengthen access to health care by training local health facilitators and promoters, and food itself can serve as a incentive for busy mothers to participate in health and nutrition activities [15] . In orphanages and institutional settings, food aid may be needed indefinitely, but even in these situations, attention to health services and child care cannot be neglected.
Grass-roots organizations and many US non-governmental organizations that operate food aid programmes, such as CARE and Catholic Relief Services, have developed this approach over the past five years. Former maternal and child health food aid distribution programmes are becoming more sophisticated and similar to cash-funded child-survival programmes in their designs and impact monitoring. Maternal and child health nutrition programmes in Latin America are usually coordinated with agriculture, micro-enterprise, water, and sanitation or other activities in an effort to make a sustainable impact on food and nutrition security. Especially where national economic and political policies are favourable to food security and grass-roots social programming, this new approach holds great promise for the nutritional improvement of low-income groups in Latin America and the Caribbean.
The shift in the strategy of food aid programmes from food delivery to child survival and food security programmes has been in direct response to the 1990 P.L.480 legislation which mandated that food aid programmes a. It is assumed here that 75% of vitamin A is lost in transport, storage, and cooking; other nutrients are taken as their target levels. b. Consumption at 47 g of corn-soya blend per day, the median level in Latin American maternal and child health nutrition programmes in 1997. c. Estimated from WHO [8] for children 12-23 months of age at average levels of breastmilk intake.
Title II food aid 70 T. Marchione address food insecurity, be better integrated with development programmes, and be more accountable for achieving improvements in food security and nutritional results in the poorest communities in the more food-insecure countries [16] . A significant part of this legislation was the provision of more direct dollar support to cooperating non-governmental organization sponsors and raising the minimum level of monetization for local programme financing. This change occurred when agricultural prices were rising and food stocks were falling as a result of liberalized international trade agreements and lower US agricultural subsidies that took hold after the end of the Cold War.
In recent years, however, this new strategy has succeeded all too well. Non-governmental organizations have used the new cash funding to become more technically competent in designing food aid programmes and have pushed monetization of food aid from the 15% minimum mandated by the US Congress to more than 50% [17] . The increase in monetization was further accelerated when USAID field missions curtailed funding for complementary programme inputs to field programmes. This was one of the consequences of shrinking development assistance since the early 1990s, a post-Cold War trend with wide ramifications for the practice of nutrition [18, 19] . Furthermore, the social budgets of developing countries have been stressed by structural adjustments beginning in the 1980s, precluding their participation in such programmes.
This has resulted in negative trends in the use of formulated foods, which are used for direct feeding, in favour of bulk foods and whole grains, which are more easily monetized. The decreased use of formulated foods has caused alarm on the part of US food aid processors and other food commodity interests, who view the food aid programme in terms of jobs and income for US workers and market development abroad, and who form part of the strong US constituency viewing food aid as the simple act of feeding people. The position of US commercial food interests has been further motivated by the reversal in food commodity prices and the growth of food surpluses in the later 1990s. For example, wheat prices have declined sharply in recent years, and in the summer of 1998 President Clinton directed the US Government to purchase 2.5 million metric tons of wheat and wheat products from US farmers under the Agricultural Act of 1949 to support prices and meet humanitarian needs. This situation ended the unbroken string of declining national food stocks and federal subsidies to US agricultural producers, rekindling market surplus pressures on food aid programmes. Consequently, the programme faces pressures to use more direct feeding and, if possible, to increase the sale of value-added commodities such as corn-soya blend in developing countries. The question now facing the Title II development programme is how to accommodate these pressures while maintaining the more sophisticated and innovative uses of food aid to address food and nutrition insecurity that emerged in the middle of the decade. Summary P.L.480 blended foods play a small but significant part in filling the need for complementary foods in Latin American development programmes. Corn-soya blend and wheat-soya blend reach approximately 600,000 recipients of maternal and child health nutrition programmes in low-income communities in six of the more food-insecure countries of the region: Bolivia, Guatemala, Haiti, Honduras, Nicaragua, and Peru. These products were formulated and introduced through the Title II programme in 1966 to meet the needs of growing children. They are high-quality foods that potentially can meet the entire protein needs and a large portion of the other nutrient needs of children under five years of age, if the programmes are able to appropriately target the foods on such children. However, these foods, even under ideal conditions, are not provided in sufficient quantities to meet the complementary food energy needs of this age group, and probably should not be expected to do so, considering that food aid should be provided only on a temporary basis and could easily be given with the use of less costly sources of food energy.
In any event, the provision of the best complementary food through the best delivery vehicles, either through public programmes or commercial markets, cannot solve the nutritional and food security needs of the region's poor communities. Title II programmers, like all health and nutritional programmers, have discovered that nutritional improvement is tied to a broader set of underlying and basic causes of poor nutrition, including access to health care, better care of children, and alleviation of poverty and food insecurity. The transformation of Title II programmes in the 1990s from largely distribution programmes to child survival and food security programmes has raised hopes that food aid can have a greater effect on the nutritional status and food security of low-income families in Latin America and the Caribbean then it ever has, if it can stay on course.
Acceptability and use. The notion of a "captive audience" when speaking of food recipients was challenged because of studies that show that even malnourished children who were not meeting their energy needs left food on their plates. The WFP representative responded that the WFP has a mandate to provide wholesome, nutritionally balanced, and culturally acceptable foods. With respect to the idea of a "captive audience," it is important to note that the WFP distributes three-fourths of the food in emergency situations, and in the other non-emergency settings the poorest of the poor are being selected as beneficiaries. The WFP provides recipes showing how corn-soya blend or wheat-soya blend can be used for making traditional foods. Therefore, the recipients do not consume the blended food as it comes but use it as an enriched staple with which to make their own traditional foods. Fancy tastes are not added.
When the use of these blended foods has been studied, it has been found to be quite variable. In Haiti cornsoya blend is used to make dumplings and is cooked for a very long time, with a consequent loss of nutrients. In the refugee camps in Tanzania, it is used to make pap, whereas in other places it is made into ugali, a maize paste eaten with the hand. The blended foods have become very much adapted to local cultural norms. There is enormous variation in India from one state to another, since blended foods have been there for so many years that they have been integrated into various types of foods.
Use and impact. It is often difficult to evaluate the impact of blended foods, because they can be sold and used for income transfer. One participant noted that often this seemed to be accepted by the agencies distributing these blended foods. However, as noted by one of the speakers, to measure the impact of only the food component of the overall health and nutrition strategy does not make a lot of sense. A recent USAID report on food aid in five countries made negative comments about the nutritional impact, because it was difficult to disentangle the impact of food as a result of leakage, sharing, etc. However, the problem is that these programmes were incorrectly designed. Food is part of a broader intervention that should include nutrition education, health care, etc., before an effect on nutritional status should be expected. It's not just "food as food" that needs to be measured. Very little is known about the extent to which blended foods are sold.
The WFP commissioned Oxfam to study the acceptability of corn-soya blend in refugee camps in Asia and Africa. Oxfam found that the product was well accepted because it could be easily adapted to local cultural practices. Because blended foods have no commercial value, they are not sold. Oil is much more likely to be sold because there is a market for it.
Monetization. The large amount of monetization that is occurring with food aid and the subsequent decline in the use of value-added commodities such as blended foods has resulted in a discussion of the marketability of blended foods in the recipient countries. A commercial market has not been developed around these foods; however, they appear to be acceptable. There is interest on the part of US manufacturers in having these blended foods commercially marketed in recipient countries owing to the drop in their use in food aid programmes because they cannot be monetized to pay for other programme inputs. Because the blended foods cannot currently be monetized, they are less in demand in food aid programmes. If a commercial market were to be developed for these foods, however, other problems would need to be resolved, such as disincentives for the development of local or national blended foods.
Programme objectives. The context in which these blended foods are used is important. If the objective is the alleviation of poverty, does it matter if the foods are sold? On the other hand, if the objective is improved nutrition, then the sale of foods is of importance. Ten years ago most of these foods were used for development, whereas today most of them are used for emergency feeding. In an emergency setting, the blended foods play a very crucial role that the other foods do not. Refugees treat these foods very differently and are less likely to sell them. Because much of the food is used for feeding refugees, the value-added foods are likely to play a critical role in infant and young child nutrition. There is almost no research on how these blended foods are used.
Complementary inputs.
Context-specific complementary inputs are often necessary when food aid is considered. In emergencies women often need firewood, pots, or both to prepare food, and if these are not provided, the food is more likely to be sold.
Roasting. Extensive studies have been done on protein, particularly on the lysine content of WFP foods after roasting. When a cooling mechanism is used immediately after roasting, the lysine levels are acceptable. Extrusion is a better and more easily controlled method, but it not always feasible.
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